
Introduction
Tesaglitazar (GALIDA™) is a dual PPARα/γ agonist in clinical development for
the treatment of glucose and lipid abnormalities in patients with type 2
diabetes and metabolic syndrome. The efficacy and safety of tesaglitazar
were recently demonstrated in SIR,1 a Phase II study that examined the
effect of four different doses of tesaglitazar in non-diabetic patients with
manifestations of insulin resistance (IR). Fasting triglyceride (TG) level, the
primary outcome measure in SIR, was dose-dependently reduced by up to
37% after 12 weeks of treatment with tesaglitazar. In this study, we use data
from SIR to model the pharmacokinetics (PK) of tesaglitazar and to explore
the pharmacodynamic (PD) effect on TG.

Objective
■ To characterise the PK of tesaglitazar and its PD effect on fasting

serum TG in patients with manifestations of IR.

Methods
■ SIR (SH-SBT-0001) was a 12-week, randomised, double-blind,

placebo-controlled study of tesaglitazar in non-diabetic patients with
manifestations of IR (Figure 1).

■ Venous blood samples for PK and TG analysis were taken at the times
indicated on Figure 1.

Figure 1. SIR study design

■ Non-linear mixed-effects modelling, with NONMEM V2 (FOCE
interaction), was used to describe the PK of tesaglitazar, and to
characterise the relationship between exposure of tesaglitazar and its
effect on TG.

■ Covariates were sex, age, body weight and creatinine clearance (CrCL).

■ Covariates were investigated using a stepwise forward inclusion
(P<0.05) and backwards deletion procedure (P<0.01).

Results
Demographics

■ In total, 389 patients were included in the ITT analysis (301 men and
88 women). PK data were available from 240 patients receiving
tesaglitazar (1187 PK and 3262 TG observations).

Table 1. Demographics and baseline patient characteristics

Age Body weight CrCL* TG†

(years) (kg) (mL/min) (mmol/L)

Median 50 94 92 2.7
Range 29–77 56–141 29–200 1.5–7.5

*Calculated creatinine clearance,3 using lean body weight4 as measure of body weight.
†Descriptive statistics of TG were based on the mean at days –3 and 0.

Pharmacokinetics

■ The pharmacokinetics of tesaglitazar were well described by a one-
compartment model with first-order absorption and elimination (Table 2).

■ Tesaglitazar oral clearance (CL/F) was correlated with CrCL (Figure 2).
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Conclusions

■ The PK/PD relationship of tesaglitazar was well
characterised by population PK/PD modelling.

■ This model provides an accurate description of 
the pharmacodynamic effect on triglycerides of
tesaglitazar in patients with manifestations of IR.

SIR was supported by 
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Figure 2. The relationship between CL/F and CrCL*

■ Overall between-patient variability in CL/F was moderate (29%), and
decreased to 24% when renal function was included in the model.

■ The AUC, dose-normalised to 1.0 mg, was 18 µmol*h/L and the
median terminal half-life was approximately 57 h, which is in
agreement with those previously reported in healthy subjects.5

■ Small dose- and time-dependent effects were found, and were
modelled with a power and a step function, respectively.

■ There were no significant effects of sex, age, or body weight on the
CL/F of tesaglitazar after accounting for differences in renal function.

■ No covariates were found to impact oral volume of distribution (Vz/F)
or the absorption rate constant (ka).

PK/PD

■ An indirect-response model, with an inhibitory drug effect on the
production of TG best described the TG response (Table 3 and 
Figures 3 and 4).

Table 3. Population PK/PD parameters (relative SE, %)

PK parameter Between-patient 
(unit) Estimate variability, CV %  Comment

TGbaseline (mmol/L) 2.84 (1.6) 25 (8.6) Mean TGbaseline for an 
individual of 50 years 

TGbaseline ~ age –0.41 (32) n/a % difference in TGbaseline
per year difference in age 

Emax (%) 67.5 (7.2) n/a

EC50 males (µmol/L) 0.76 (18) 76 (31) Mean EC50 for a male 
patient 

EC50 male ~ female –0.5 (17) n/a Fraction of EC50 male
compared with the mean 
for female patients* 

kout (days-1) 0.14 (12) n/a First-order rate constant 
for the natural removal 
of TG

Placebo (%) –4.3 (32) n/a Placebo effect on kin

Residual variability in TG plasma concentration was 22% (1.8%).
n/a: not applicable.
*EC50 female = 0.38 µmol/L.

Figure 3. Population and individual predicted TG concentration
versus observations

Figure 4. Mean model predicted TG response over time, and by
dose

■ The time to PD steady state was approximately 16 days.

■ A gender difference in EC50 was found.

■ The between-patient variability in EC50 decreased from 77% to 76%
when gender was included.

■ A small decrease in TGbaseline was found with increasing age.

■ None of the other covariates affected the PD parameters.

■ A placebo response was found, and included on kout.
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The CL/F values are the individual Bayesian estimates at steady state, 
(n=240). The blue line represents the mean model predicted relationship. 
The red line is a non-parametric smooth regression line.

*Calculated CrCL using lean body mass as a measure of body weight.
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Table 2. Population PK parameters (relative SE, %)

PK parameter Estimate Between-patient Comment
(unit) variability, CV %

CL/F (L/h) 0.147 (3.0) 24 (15) CL/F for an individual with a CrCL* of 90 mL/min at day 14 and at 1 mg

CL/F ~ CrCL*(%) 0.62 (17) n/a % difference in CL/F per mL/min difference in CrCL 

CL/F ~ dose –0.075 (28) n/a CL/F*doseθ

CL/F ~ day 14 (%)† –15 (16) n/a Time factor on CL/F, % lower CL/F at steady state compared with day 14

Vz/F (L) 11.6 (3.5) 32 (32)

ka (h-1) 1.45 (17) 56 (85)

Residual variability in plasma concentration was 23% (5.9%).
n/a: not applicable.
*Calculated CrCL using lean body mass as a measure of body weight.
†A two-compartment model was found to significantly improve the model. However, the precision of the additional parameter estimates was poor and no difference was found in the population estimate of
CL/F compared with the one-compartment model. When fitting a two-compartment model to evaluate the time effect, the observed decrease was found to be 7.5%, indicating that the one-compartment
approximation did not optimally describe time to steady state.
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